Although cholesterosis bulbi has a long history in the ophthalmic literature, beginning with Parfait-Laudrau (i828), very little definitive chemical investigation has been done on the identity of the crystalline material which characterizes this disease. Earlier investigators identified the crystals as cholesterol by their characteristic microscopical appearance and, more recently, colorimetric tests have been used which substantiate earlier results (Forsius, 196I; Kumar, I963). However, the colorimetric tests neither differentiate between molecules related in structure to cholesterol nor examine the question of other constituents present in these crystals.
).
The aqueous precipitate was partitioned between equal volumes of water and chloroform (0.2 ml.), then 5-6 nil. of chloroform: methanol (2 : i) were added, making a total volume of 6 ml. this extraction solution was added to the vitreous precipitate and 1)0th samples were centrifuged. 
1.
Crystals and Aliquots of the extracts were chromatographed on thin-layer plates as described above. The normal aqueous aliquot was faintly positive for cholesterol but negative for cholesterol ester. The normal vitreous aliquot, however, demonstrated the presence of both forms of cholesterol. Similar procedures with the aqueous and vitreous samples from the patient's eye revealed spots corresponding to cholesterol and cholesterol ester in all samples. Since thin-layer chromatography had revealed the presence of two forms of cholesterol in some samples and fatty acids in all samples, the remainder of the extracts from normal ocular fluids and aliquots of the extract from the pathological vitreous samples were chromatographed on a goo mg. Florisil column (4 x 8oo mm.) and eluted with 7 ml. of a mixture of petroleum ether: diethyl ether (6 : I) followed by 7 ml. of a mixture of the same solvents but in a ratio of 2 : I. Florisil was used because it acts as an ion exchanger and releases fatty acids only when eluted with dilute acetic or formic acid (Carroll, 
I).
Since thin-layer chromatography of the Folch extract from the pathological aqueous had demonstrated the presence ofa number of lipids, a larger (6 g.) Florisil column (i X I 4 cm.) was used and a separation of the entire extract according to Carroll (I 961 ) was conducted. In this case, three major fractions, one before and one after the cholesterol fraction, were pooled in order to be absolutely sure of including any cholesterol present in the pathological aqueous.
Cholesterol ester samples were saponified under nitrogen in I0 ml. of 2-5 M KOH in methanol at 6o0C. for 3 hrs. After cooling, the samples were diluted with four vols of H20 and extracted four times with 3 ml. petroleum ether. The extracts were pooled within samples.
Each cholesterol-containing sample was then taken to dryness under nitrogen, transferred to a microtube with chloroform, and redried. The cholesterol present was then converted to a trimethyl silyl ether as described above and chromatographed on 3 per cent.
OV-I7 at 225°C. In all cases, other peaks were detected but, except for the unesterified cholesterol from the pathological aqueous, these peaks were minor and did not complicate the quantification of cholesterol. The results obtained are presented in the Table. 
Discussion
The presence of cholesterol ester in the extract of the crystalline isolate from vitreous probably represents artefactual inclusion of the clearly visible "clumps" of material in this 842 group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from isolate as a result of the gel-like vitreous centrifugation. The crystals isolated from the aqueous sample were centrifuged at lower speed and did not include the "clump" also present in the original sample. In addition, the presence of cholesterol ester in the extract of the aqueous supernatant, which did not include the "clump", was noted. However, contamination of the pathological aqueous by liquefied vitreous seems likely and it cannot be assumed that the cholesterol ester observed in the aqueous supernatant sample is due entirely to the presence of a water-insoluble "clump". In any case, it seems apparent that cholesterol ester is not a significant component of normal aqueous.
The dissolution of the isolated crystals in an organic solvent mixture, followed by complete transfer of the dried residue with chloroform, excludes the possibility that these crystals can belong to any class of compounds other than neutral lipids. Subsequent chromatographic analysis demonstrated only cholesterol or cholesterol ester, with some reservations in the latter case (vide supra). Thus, although the crystals were isolated from a complex solution, there was little contamination and there can be no doubt as to their identity.
Calculation of the concentration of suspended crystals in the aqueous leads to a figure of 26-3 mg. per cent. cholesterol. Analysis of the vitreous before centrifugation, however, would yield an even higher figure of approximately 35 mg. per cent. cholesterol. Corresponding figures for cholesterol ester may be calculated from the data presented in the Table. The separation of the vitreous from the eye with cholesterosis bulbi into two distinct phases during centrifugation cannot be explained on the basis of their respective cholesterol contents. The lower phase contained the higher total cholesterol concentration. The presence of low but significant quantities of cholesterol in normal aqueous is important, since it represents a means of transport of this most difficult-to-metabolize chemical. The subnormal level of cholesterol observed in the pathological supernatant aqueous is puzzling and leads to speculation that a carrier protein is necessary for cholesterol solubility in human ocular aqueous.
It seems apparent that, in a case of cholesterosis bulbi, the vitreous acts as a cholesterol sink. Indeed, the increased levels of cholesterol ester may represent a detoxification mechanism in the vitreous, since esterification would effectively bind fatty acids which are known to have toxic effects on mammalian tissues.
Although the presence of cholesterol clefts in the degenerating tissues suggests a source of cholesterol crystals, it is difficult to overlook the sudden influx of cholesterol caused by haemorrhage as an equally likely source of ultimately crystalline cholesterol. It seems probable that both processes contribute to the presence of cholesterol crystals in the aqueous and vitreous of eyes with cholesterosis bulbi.
Summary
Chromatographic analysis of the crystalline and supernatant fluid fractions of both the aqueous and vitreous obtained from an eye with cholesterosis bulbi were conducted. The results show that the crystals are pure cholesterol. Furthermore, a comparison with normal aqueous suggests that the normal eye has a mechanism for maintaining cholesterol in solution which is impaired in the eye with cholesterosis bulbi. The results also suggest that in cholesterosis bulbi the vitreous may act as a cholesterol sink, since abnormally high levels of cholesterol ester were observed.
